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Abstract
BACKGROUND—Preterm children have many risk factors which may increase their
susceptibility to being bullied. AIMS: To examine the prevalence of bullying among extremely
low birth weight (ELBW, <1kg) and normal birth weight (NBW) adolescents and the associated
sociodemographic, physical, and psychosocial risk factors and correlates among the ELBW
children.
METHODS—Cohort study of self reports of bullying among 172 ELBW adolescents born
1992-1995 compared to 115 NBW adolescents of similar age, sex and sociodemographic status.
Reports of being bullied were documented using the KIDSCREEN-52 Questionnaire which
includes three Likert type questions concerning social acceptance and bullying. Multiple linear
regression analyses adjusting for sociodemographic factors were used to examine the correlates of
bullying among the ELBW children.
RESULTS—Group differences revealed a non-significant trend of higher mean bullying scores
among ELBW vs. NBW children (1.56 vs. 1.16, p=0.057). ELBW boys had significantly higher
bullying scores than NBW boys (1.94 vs. 0.91, p<0.01), whereas ELBW and NBW girls did not
differ (1.34 vs. 1.30, p=0.58). Bullying of ELBW children was significantly associated with
subnormal IQ, functional limitations, anxiety and ADHD, poor school connectedness, less peer
connectedness, less satisfaction with health and comfort, and less risk avoidance.
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CONCLUSION—ELBW boys, but not girls, are more likely to be victims of bullying than NBW
boys. School and health professionals need to be aware of the risk of bullying among ELBW male
adolescents.
Peer victimization and bullying are major social problems prevalent among school-aged
youth. Bullying is broadly accepted as a specific form of aggression consisting of the
following characteristics: the behavior is intended to harm or disturb, it occurs repeatedly
over time, and there is a disparity of power involving a more powerful person or group
attacking a less powerful one.1,2 Victims of bullying may suffer from severe short and long
term psychological consequences such as anxiety, depression, and eating disorders, as well
as somatic consequences including headaches and sleep disturbance.3-6
There are many risk factors associated with being bullied. These include lower social class,
poor social support, low self-esteem, short stature, and obesity as well as physical,
psychosocial, and behavioral impairments.7-14 Preterm children tend to be smaller than their
peers, have more internalizing and externalizing behavioral problems, and tend to be more
socially isolated than normal birth weight children (NBW).15,16 They also demonstrate poor
school performance with increased risk of grade repetition and special education
placement.17,18 These personal and interpersonal characteristics may be accompanied by
failed peer and group relationships which increase their risk of poor social acceptance and
bullying.
There have been three reports of bullying among children and youth born prematurely, but
none in the United States.19-22 Two of these studies reported increased rates of verbal
bullying among preterm children as compared to NBW controls,19,21 whereas the third
reported no differences.22
As part of a longitudinal study of extremely low birth weight (ELBW <1kg) children, we
sought to examine the occurrence of bullying among ELBW children compared with term-
born NBW controls at age 14 years. We also sought to examine the sociodemographic,
medical, and psychosocial correlates of bullying among the ELBW children. We
hypothesized that ELBW children would experience significantly more bullying than NBW
children. Based on studies of children in normal populations,7-14,,23-27 we additionally
hypothesized that increased bullying among the ELBW children would be associated with
poor social support, low subjective well-being,9 anxiety and ADHD,7,12,13,25,26 and with
poor health 12-14,,23 and short stature and obesity.10,11,27 Many of these problems have been
reported in the cohort of ELBW children included in the present study.15,18,28
METHODS
Extremely low birth weight population
The study group included the survivors of 344 ELBW children admitted to the neonatal
intensive care unit at Rainbow Babies and Children’s Hospital, Cleveland, Ohio, during
1992-1995. Thirteen children (10 with major malformations, 2 with AIDS, and 1 with
Tuberous Sclerosis) were excluded. Of the remaining 331 children, 238 survived of whom
181 (76%) were followed to age 14 years. Nine children (seven with neurosensory
impairments and eight with a subnormal IQ) did not complete the questionnaire concerning
bullying resulting in a cohort of 172 ELBW children.
The 172 participants compared to the 66 surviving non-participants from the birth cohort
had mothers with a significantly higher level of education (92% vs. 58% had completed high
school, p<.001), lower rates of cerebral palsy (12% vs. 24%, p<0.05), and were more likely
to be female (63% vs. 42%, p<0.01). The participating and non-participating youth did not
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differ significantly with respect to maternal marital status, ethnicity, birth weight, gestational
age, or rate of multiple births.
NBW Children
A comparison group of 176 NBW children born at term gestation (>36 weeks) was
randomly selected at the time of the 8 year study from the same school as the ELBW child
and of the same sex, race, and age within 3 months. One hundred and fifteen (65%) children
were followed to age 14 years, all of whom responded to the bullying questionnaire. There
were no differences in sociodemographic factors, rates of chronic conditions, or subnormal
(<70) IQ at age 8 years between the participants and the 61 children who did not participate.
MEASURES
Child self-report questionnaires and assessments
The primary outcome measure was the Social Acceptance and Bullying scale of the 10
dimensional European KIDSCREEN-52 health-related quality of life self-report
questionnaire for children and adolescents aged 8 to 18 years.29 The Social Acceptance and
Bullying dimension of this questionnaire pertains to certain aspects of feeling rejected by
peers at school over a one week period. However, in the present study, we used a four week
period to conform with the majority of the other questionnaires used in the study. The Social
Acceptance and Bullying Dimension includes three questions: “Have you been afraid of
other girls and boys?”, “Have other girls and boys made fun of you?”, and “Have other girls
and boys bullied you?”. Responses are made on a 5-point Likert scale [never (0), seldom (1),
quite often (2), often (3), and always (4)]. An item level mean bullying score is computed
from the three questions with higher scores indicating more bullying. The Social Acceptance
and Bullying dimension has cross cultural relevance in developed nations and demonstrates
acceptable convergent and discriminant validity and reliability (Cronbach’s alpha of 0.77).29
Additional questionnaires completed by the children included those concerning health
status,30 behavior,31 peer connectedness (friendships),32 and school connectedness.33 Health
status was recorded with the Child Health and Illness Profile (CHIP-AE) which includes
domains of Satisfaction, Comfort, Resilience, Risk Avoidance, Achievement, and
Disorders.30 Behavior was measured with the Youth’s Inventory-4 (YI-4) in which we
examined both the symptom severity scores and DSM IV cut-off rates of Generalized
Anxiety and the Inattentive, Hyperactive, and Combined types of ADHD.31 These were the
most prevalent behavioral problems identified among the ELBW children. Peer
connectedness was assessed using the mean score of three Likert type questions from the
Healthy Pathways questionnaire with higher scores indicating stronger peer relationships.32
The questions selected include “How good are you at making friends?”, “How many close
male and female friends do you have?”, and “How many days a week do you usually spend
time with friends right after school?”. School connectedness was assessed with the mean
score of 5 questions from the National Longitudinal Study of Adolescent Health with higher
scores indicating poorer connectedness. These questions include “feel close to people at this
school”, “feel like I am part of this school”, “happy to be at this school”, “teachers at this
school treat students fairly”, and “feel safe in my school”.33
All the questionnaires were self administered, however if the child could not read, the
questions were read to them by a research assistant who was blinded as to the birth weight
status of the child. The children also underwent psychometric testing including the Wechsler
Abbreviated Scale of Intelligence (WASI) as a measure of IQ.34 A complete physical and
neurologic examination had been completed at the time of the 8 year study.35 Weight and
height were measured and obesity defined as a BMI ≥ 95th percentile according to the CDC
normative data.36
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The parent or primary caregiver responded to questions concerning family
sociodemographic descriptors and child health and behavior. Race was considered as a
social construct and was self-identified by the parent from the list of racial/ethnic categories
used for federal reporting. Chronic conditions were assessed via the shortened version of the
Questionnaire for Identifying Chronic Conditions lasting 12 months or more (QUICCC-
R).37 The seven item Functional Limitation domain of the QUICCC-R was used to assess
the child’s physical, cognitive, emotional and social development. Parent reports of
adolescent anxiety and ADHD were examined via the Adolescent Symptom Inventory -4.38
Perinatal data had been recorded at the time of neonatal discharge and included birth weight,
gestational age, multiple births and sex of the child.
The study protocol was approved by the Institutional Review Board of University Hospitals
of Cleveland Case Medical Center. Written informed consent was obtained from the parents
and written assent from the children.
STATISTICAL ANALYSIS
Comparisons of the mean bullying score and individual “bullying” questions between the
total sample of ELBW and NBW children, and for boys and girls separately, were made
using the Student’s t test for continuous variables and chi-square test for categorical
variables. Factors associated with being bullied among the ELBW children were examined
using Pearson’s correlation. Multivariable linear regression analyses were performed to
examine significant correlates of bullying among the ELBW children after adjusting for
sociodemographic factors including socioeconomic status (SES), race, and sex. Correlates
examined included birth data, cerebral palsy at age 8 years, subnormal 14 year IQ, self-
perceived health status as reported via the domains of the CHIP-AE, parent report of chronic
functional limitations via the QUICCC-R, growth attainment at age 14 years (obesity,
subnormal weight or height), parent and adolescent reports of behavior, and level of social
support (friendships and school connectedness). These factors have previously been reported
to be associated with bullying.7-14, 23-27 Interactions of these factors with sex were also
tested, and when found significant, the associations with bullying are reported separately for
boys and girls.
As in previous reports, SES was defined as the mean of the sample z-scores of maternal
education and median family income, according to the 2000 Census tract of the family
neighborhood. SAS version 9.2 (SAS Institute, Inc, Cary, NC) was used for all analyses and
p<0.05 was considered statistically significant.
RESULTS
Demographic and birth data
The ELBW children did not differ significantly from the NBW children with regards to
maternal sociodemographic factors and sex of the child with the exception that the
andbiologic mothers of the ELBW children were older than those of the NBW children
(Table I). The mean birth weight of the ELBW children was 816 gm and mean gestational
age was 26 weeks. Twelve percent of the ELBW children had cerebral palsy and 13% had
an IQ < 70 at age 14 years compared to 4% of the NBW children. Their age and current
grade were similar (Table I).
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Comparison of bullying between ELBW and NBW children
Group differences revealed a non-significant trend for higher mean bullying scores among
the ELBW compared to NBW children (p=0.057). The mean bullying score for ELBW boys
was significantly higher than that for NBW boys (p= 0.009) but did not differ among ELBW
and NBW girls. (Table II). The ELBW boys had higher scores than the NBW boys for the
two questions pertaining to being made fun of and to being bullied, whereas scores for
ELBW girls vs. NBW girls did not differ significantly for any of the three questions.
Risk factors associated with bullying among the ELBW Children
Multivariable regression analyses that adjusted for socioeconomic status, race, and sex
revealed several significant correlates of the mean bullying score among the ELBW
children. These included subnormal IQ, parent report of one or more Functional Limitations,
youth report of symptom severity scores of Generalized Anxiety and the Inattentive,
Hyperactive, and Combined subtypes of ADHD, and of scores exceeding the DSM IV cut-
off for Generalized Anxiety and the Inattentive type of ADHD. Bullying was also
significantly associated with less Satisfaction with health, less Comfort, less Risk Avoidance
(i.e. more risk taking), more Disorders, and poorer Peer and School Connectedness. There
was a significant interaction effect of sex with bullying for the youth report of the symptom
severity scores of the Inattentive and Hyperactive types of ADHD, with stronger
associations between bullying and these scores among ELBW boys. Poorer Satisfaction with
Health was associated with bullying among ELBW boys but not among ELBW girls, and
subnormal IQ was associated with bullying among ELBW girls but not among ELBW boys
(Table III). The mean bullying score was not associated with birth weight, gestational age,
multiple birth, presence of cerebral palsy, subnormal weight, height, obesity, parent report of
Generalized Anxiety or ADHD or with any of the sociodemographic factors. The mean
bullying score for black vs. white children was 1.7 ±2.1 vs.1.4 ±2.1 (p=0.18); for children of
mothers with less than a high school education vs. high school and above, 1.4 ±2.5 vs.1.6
±2.1 (p=0.33); and for children of unmarried vs. married mothers 1.7 ±2.2 vs.1.3 ±1.9
(p=0.23), respectively. The Pearson correlation of the mean bullying score with mean family
income was r= −0.09 (p=0.24).
DISCUSSION
Certain personal, physical, and behavioral characteristics prevalent among preterm children
place them at risk for peer victimization such as bullying.7-14 The results of our study reveal
that ELBW boys, but not girls, are at increased risk for being bullied compared with other
boys born of normal birth weight. Significant correlates of being bullied among the ELBW
children included having a subnormal IQ, one or more chronic functional limitations, youth
self-reports of symptoms of anxiety and/or ADHD, poor peer relationships, poor school
connectedness, and decreased health related quality of life including less satisfaction with
health, less comfort, less risk avoidance, and more disorders. Birth weight and gestational
age were not significantly associated with bullying. However the range of birth weight and
gestational age is limited in an ELBW cohort of children with birth weights < 1 kg. Our
results support our hypotheses, with the exception that we did not find a relationship
between bullying and abnormal growth.
This is the first report of the occurrence of bullying among ELBW children born in the
United States. There have been two previous studies documenting increased rates of
bullying in children born preterm. Nadeau undertook a longitudinal study of preterm
children of < 29 weeks gestation in Quebec, Canada.19 At age 7 years bullying was assessed
by the children’s peers in a school setting utilizing the Modified Peer Nomination Inventory
and included three questions concerning verbal victimization. After adjusting for weight and
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height, preterm children were found to experience significantly more verbal bullying than
NBW controls. Similar to our findings, preterm boys experienced more victimization than
control boys.19 The higher rates of bullying among preterm children persisted even after
excluding children with visible disabilities. The results were confirmed when the children
were re-examined at ages 9 and 12 years of age, where, irrespective of gender, preterm
children both with and without cerebral palsy experienced more bullying than controls.20
These findings support our finding of a lack of a significant relationship of bullying with
cerebral palsy. Grindvik, in Norway, compared reports of bullying among very low birth
weight (VLBW, <1.5 kg) children to controls using responses to questions in the Strengths
and Difficulties Questionnaire. VLBW children reported significantly more bullying than
controls (19% vs. 4%) whereas the rates of bullying did not differ significantly according to
parents (14% vs. 5%) or teacher reports (9% vs. 4%). Parents, however, reported more
bullying among the VLBW children according to one question from the Autism Spectrum
Difficulties questionnaire. Gender differences were not reported in this study.21 The only
other report of bullying among preterm children is that of Johnson from the United
Kingdom, who did not find higher rates bullying among 15-16 year old <29 week gestation
teenagers in mainstream school according to a self reported postal questionnaire concerning
health and school performance that included one question on whether or not the child had
been bullied.22
We found significant differences between the ELBW and NBW boys in the questions
pertaining to being made fun of and to being bullied. Verbal and relational bullying,
including rumors and rejection, may be considered when the child responds to the question
about being made fun of rather than being bullied. This possibly explains why both
questions differed between ELBW and NBW boys.
Our finding of an increase in bullying among ELBW boys may be partly due to their poorer
neuropsychological functioning and achievement.18 The associations between the ELBW
children and aspects of health status including self-reported poorer satisfaction with health
and comfort, more medical disorders, anxiety and ADHD and with parent reported
functional limitations, are in agreement with studies of bullying in normative
populations.11,12,14,23-26 Of the three risk avoidance subdomains of the CHIP-AE self
report, Threats to Achievement was the only subdomain that was significantly but negatively
associated with bullying (r=−0.29, p<0.001). This subdomain includes questions concerning
threatening to hurt or attack someone and trouble concentrating in school or getting things
done. Such behaviors may either predispose a child to bully or result from bullying.39 We
did not, however, examine whether the ELBW children bullied other children more than the
NBW children.
Our findings of a significant association between bullying of the ELBW children and poor
friendships and decreased school connectedness are also in agreement with reports of
bullying among normative populations of children.7,40,41 This may associated with the
increase in behavioral problems, special health care needs, and poor social functioning
prevalent among ELBW children which may result in social exclusion and isolation.15-18,35
Obesity and subnormal height are associated with bullying in normative
populations,10,11,27,43 however this was not evident in our ELBW cohort despite the fact that
ELBW children, especially boys, tend to remain shorter than their peers during
adolescence.44 This finding, together with the lack of association of bullying with cerebral
palsy, suggests that bullying of ELBW children may not be associated with visible physical
limitations but rather with psychosocial and behavioral difficulties. The higher prevalence of
bullying reported among adolescents at greater socioeconomic disadvantage was also not
evident in our ELBW population.45
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Strengths of our study include its longitudinal nature, our relatively good followup rate, and
multifactorial assessment of the correlates of bullying. Possible limitations include the fact
that our results were based on self-reports. Victims of bullying may be disinclined to report
their mistreatment by peers and result in an underestimate of these incidents. However, self-
reports are considered to be the most reliable measure of bullying2 and they have been used
in several investigations of the long-term effects of bullying, including a large study of the
correlates of bullying among adolescent European children and by other studies of the long
term effects of bullying.7,46,47 Our assessment of bullying was confined to a few questions
and to a limited time period, similar to the other studies of preterm children.17-22 Our study
identified children by birth weight rather than gestational age. Furthermore our population
represents a predominantly hospital based urban population that is not representative of the
United States as a whole. Compared to non-participants, the participants in our study had
mothers with higher levels of education, comprised more females, and had lower rates of
cerebral palsy. Although we adjusted for SES, race, and sex in our analyses, group
differences in these factors may have influenced our results. We did not find
sociodemographic factors or cerebral palsy to be associated with the mean bullying score.
However had more males been included in the study, the mean bullying scores of the total
population of ELBW children (males and females) might have differed significantly from
that of NBW children.
The results of this study have implications for the future late-adolescent and adult health and
psychosocial development of our cohort of ELBW children. ELBW status may be a marker
for potential bullying when associated with chronic functional and behavioral problems and
among boys. Our findings help characterize bullying victims among ELBW children which
may help identify specific subgroups of ELBW children susceptible to bullying so that
effective preventative interventions, school based services, or counseling may be
implemented to better protect them.5,48,49.
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Table I






 Age (years)° 44 ± 7 41 ± 7c
 Married 75 (44%) 63 (55%)
  Education
  <High school 13 (7.6%) 12 (10.4%)
  Race
  White 67 (39%) 39 (34%)
  Black 105 (61%) 76 (66%)
Family income (dollars ±SD ‡ 44 ± 19 40 ± 19
Perinatal Data
 Birth weight (gm ± SD) 816±123 3260±524
 Gestational age (wk ± SD) 26 ± 2 ≥ 37
 Female sex 109 (63%) 73 (64%)
 Multiple birth 30 (17%) -----
Developmental Status
 Age Years ±SD 14.7±0.7 14.8±0.7
 Grade level 8.6±0.9 8.8±0.8
 IQ < 70 23(13%) 4(4%)b
 Cerebral palsy 20 (12%) ≠ -----
*
Unless otherwise stated refers to primary caregiver for which 1163 (95%) of the
°
Biological and adoptive mothers only
‡
Mean of median family income (US $ ×1000) according to the 2000 Census tract neighborhood in which the families lived.
≠
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Table II
COMPARISON OF MEAN BULLYING SCORES BETWEEN EXTREMELY LOW BIRTH WEIGHT












 Mean ± SD 1.56 ± 2.10 1.16 ± 1.43 0.43 (−0.01, 0.87)
#
0.057
 Median 1 (0-10) 0 (0-4)
(range)
Boys n=63 n=42
 Mean ± SD 1.94 ± 2.36 0.91 ± 1.27 1.07 (0.28, 1.86) ° 0.009
 Median 1 (0-10) 0 (0-4)
(range)
Girls n=109 n=73
 Mean ± SD 1.34 ± 1.89 1.30 ± 1.51 0.15 (−0.37, 0.67)
°
0.582
 Median 1 (0-8) 0 (0-6)
(range)
+
Mean of 3 questions from KIDSCREEN bullying dimension23. Higher scores indicate more bullying.
#
Adjusted for socioeconomic status, race and sex.
°
Adjusted for socioeconomic status and race.
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Table III
COMPARISON OF THE BULLYING SCORES OF THE THREE QUESTIONS PERTAINING TO
BULLYING BETWEEN EXTREMELY LOW BIRTH WEIGHT (ELBW) AND NORMAL BIRTH
WEIGHT (NBW) CHILDREN















Have you ever been afraid of
other girls/boys?
Mean Score ±SD 0.27±0.56 0.29±0.54 0.859 0.32±0.62 0.17±0.44 0.159 0.25±0.53 0.36±0.59 0.252
Have other girls/boys made
fun of you?
Mean Score ±SD 0.93±1.16 0.68±0.79 0.029 1. 10±1.2 0.5±0.89 0.011 0.84±1.13 0.74±0.73 0.268
Have other boys and girls
bullied you
Mean Score ±SD 0.36±0.86 0.19±0.53 0.064 0.52±0.10 0.17±0.44 0.030 0.26 ±0.79 0.21±0.58 0.473
Higher scores indicate more bullying.
#
Adjusted for socioeconomic status, race and sex.
°
Adjusted for socioeconomic status and race
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Table IV
CORRELATES OF BULLYING AMONG EXTREMELY LOW BIRTH WEIGHT ADOLESCENTS







 Birth weight (kg) −0.02 −0.39(−2.94,2.16)
268 Gestational age (wks) 0.07 0.10 (−0.07,0.26)
 Multiple births
Yes (n=30) 1.0 ± 1.2 −0.48 (−1.38,0.42)
No (n=142) 1.7 ± 2.2
Cerebral palsy
 Yes (n=152) 1.8 ± 2.6 0.27 (−0.71,1.26)
 No (n=20) 1.5 ± 2.0
IQ 1
  Male: < 70 (n=9) 1.7 ± 3.0 −0.34 (−1.79,1.12)
    ≥ 70 (n=54) 2.0 ± 2.3
  Female: < 70 (n=14) 2.8 ± 2.8 1.55 (0.36,2.74)a
      ≥ 70 (n=95) 1.1 ± 1.6
Functional limitations
  One or more (n=75) 2.1 ± 2.5 0.72 (0.06,1.38) a
  None (n=97) 1.2 ± 1.6
Youth Behavior Report
  Symptom Severity Scores
 Generalized anxiety 0.33 0.17 (0.11,0.24)c
  ADHD
   Inattentive2: Male 0.52 0.33 (0.21,0.45)c
        Female 0.12 0.09 (0.00,0.18)a
   Hyperactive 0.21 0.11 (0.03,0.19)b
   Combined3: Male 0.48 0.17(0.09,0.24) c
        Female 0.22 0.05 (0.00,0.10)a
  DSM IV Cut-off Score
 Generalized anxiety
  Yes (n=11) 3.3 ± 4.0 3.01 (1.82,4.20)c
  No (N=158) 1.5 ± 2.0
 ADHD
  Inattentive
   Yes (n=5) 4.8 ± 4.3 2.14 (0.18,4.09)a,4
   No (n=164) 1.4 ± 1.9
  Hyperactive
   Yes (n=5) 3.3 ± 1.7 1.61 (−0.46,3.69)
   No (n=164) 1.5 ± 2.1
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   Yes (n=1) 5.5 ± 0.0 NA (only 1 child)
   No (n=168 1.5 ± 2.0
Parent Behavior Report
  Symptom Severity Scores
 Generalized anxiety −0.00 −0.01 (−0.11,0.10)
Inattentive 0.15 0.04 (−0.01,0.09)
Hyperactive 0.06 −0.05 (−0.13,0.02)
Combined 0.07 0.00 (−0.03,0.04)
  DSM IV Cut-off Score
 Generalized anxiety
  Yes (n=3) 3.3 ± 4.0 1.95 (−0.41,4.30)
  No (n=166) 1.5 ± 2.0
 ADHD
  Inattentive
   Yes (n=20) 1.6 ± 2.2 −0.04 (−1.01,0.93)
   No (n=149) 1.5 ± 2.0
  Hyperactive
   Yes (n=4) 0.5 ± 0.6 −1.10 (−3.20,1.00)
   No (n=165) 1.6 ± 2.1
  Combined
   Yes (n=4) 0.5 ± 0.6 −1.10 (−3.20,1.00)
   No (n=165) 1.6 ± 2.1
Health Status-CHIP-AE (mean ± SD)
 • Satisfaction4: males −0.46 −2.77(−4.09,−1.45)c
      Females −0.07 −0.19 (−0.95,0.56)
 • Comfort −0.26 −1.23 (−1.94,−0.52)c
 • Resilience −0.17 −0.69 (−1.44,0.06)
 • Achievement −0.16 −0.48 (−1.03,0.07)
 • Risk avoidance −0.23 −1.51 (−2.65,−0.38)b
 • Disorders −0.38 −2.76 (−3.88,−1.64)c
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